Copro-qPCR analysis of experimental Echinococcus granulosus infection of dog with implications for the surveillance of cystic echinococcosis by Riahi, Malihe
@5
.1-:1,*y*;,*:1
-rt,/t' 
,n*',u'o, 
auf)apo&tt
rl
,F* olS,j,il.l
r*l'.; 
-!(:l c-:-::J .r;rl ,-tl,l,JlS ,1"n" *t rL!
:;13,.c
_,.r 
'*:rJ3',lJ o:S3SySl .r5 rL ,r^=; .elr", qpcr e.F:; S-, .9;l"ul ol;
,_*k, i!1*"
.r-lft 4-=+ , L'...-f
Cg.r.$ ,J.s,*,-i .rr--;iS.l :t^iol; .ll':,,.1
\Y1V-11 :,rla',:-: Jt*
Kerman University of Medical Sciences
Facultv of Metlicine
ln Pamial Fr-rlfillnrent of the Reqtrirenrerrts fbl Degree
(MSc) In Medical Parasitology
Title:
Copro-qPCR analysis of experimental Echinococcus granulosus infection of dog with
implications for the surueillance of cystic echinococcosis
B)':
N{aliheh Riahi
Super-visor:
Majid Fasihi Harantli
Year:
2017
ar*S?"
:q5G,.yf f ysl u-y; + J*! .Ei, *jr- a,.:9Jl :5J9;to.K-;-., - r;-l;il :,-i.r.a 9 ao.riL
Lr,t! rJt):".-,lrr l rFr.sL -fu oyJ! 
";iij.;*l .r.;L;l 6.19 *5rii i -+1+* g;1.^l .Jtill ;l ,r-X."
.56 .fu c.,--> .c-l ou a^iL; ,ka ,-lr- ,r) .<"q. .r"9". ;jl{C JS,j- .(- Jlg,t ! ,yf f #1 Sly.
(CoproAg- 
-u-;L ,.1-^-> ;y")1 *1.E1^ JL r: .c-l or; o)j gx^>,, :,r9. \fA"'- fA" ";Lr( ;: :r(9
9:--L'-(- r) ri9-a.o a-:il;.Elr,:rl:;1;;l -kgt uly. a,;Uib" )1 ey t-9, lCopro-PCR) gELISA)
.J9 -r;5 o-t-t-11 .!:9)i )r+9 ir" L-:9;9,,-,0-; t-;.* *lr: ! Lii! L;:lt.r b rpr,,9-l .r; o:1: a.--y
,;." ;,-l +,c-l .*; J+f-! e-rf ta -(,,;r.fr!l e-;i.l-o: ,-r^;.-,H.r-,,{.K- r: l, *5':rJ1 ;1;*
i".,i Jr-< 9 ol9J1 lr-i.Jl-o 
-<- 
-aL-:, ljJ 9 )y e o-r,r ln cKu;1 .gl9r-" r,)) )) pf ;[- t.,&t I
-u ;;Jl: ,-f!: ;,""-o A .:.i! .r- lrl: I, ,-f{5 ,,[.* c;n.- d-q, ..-.,!1+" rl ,.r4f f ,{l JrS I 6*1:-- p
#-t ;6 + b ;!;." ;) .r",5 ,,! .-,*sJ sly" s* gG ..es) 'uL ou-J .(J r;lt cr" 6^-5 ,L. L{tll
u!9)) SCT 
-<b .-,,9; l.r"*lylF ,r,f f i"!1) ,-gl oty dG iire o*5-r c(b ir-, aL-' ;l .;-l
.r"91 lLeal tirne PCR .:;;*o ;19-o G*,tF ej! a< r;! .r ('<r""lFl ,p9r) IS-i 9 (ic;:;-1""
,r) { d+f ! .-r": *- L;.alJ l) o,+7*:; ,r) e-ia 9 t-)U) 9;-l ;lr;yi," .,,-VL ,:-1,+ 1l al ;-l 6,,-l--.:
a, o.:fi 
.t-l+r .rL!r" i ,rf ,\ S uS ,5rS ,)i.-<l.r .j*, 9 ie" 9l;tS i;1 &- .,rru d");")
,t,$f ill ef :\ e.4;'il.51;,qPCR .yy 4..511s1 ol;'!-t" ! c,)l J.l ,.pilSi\-S 
'r"f f #l
.$ el7.;1 5- rr ,yilcJyl,S
a:i ! .r; plrl PCR ,l-Ul ;jL a.-1r ..jil dr ;: .:y .sl Sf -l) ,-asy,;-l :lpl g,ig' S 5lr"
,.r-lll*r PCIR oi5l9 ,Sgs t ,-,6y1 9 ;1 ,-: G or5 ;;L. .:9.'9 9 tt'r" .JLa 4r,- ! ;5 .s[ &-)9-Du ar
^;".f t_fu.rG ,i9'- ;l f f J* ?.. ,J*1 p>j a, o:9J1 tfu .flo di9- Lr-*t F,p {L; L-lr- ;E-l cq+
,,o;l DNA 6-1,..;-l ,r.f,.r;.r<*"It9l;".;;: Jtyo4.p,f',Y',\',A,\:[JL!L'fu;l "-r-;
if-i a;f Z*b;l DNA 6l,e';l Lj-L-i;l .J oI;L Jr; a;:Q;-* ,ygt.yllt ,, ll +;9-;;l 'i-
.u)S ),. ut\i ttg" rrllL;l Goa jls ,s"11 .y cJ)q&" ?9N 9 )4.1N:"5i .-*,1,,-
Aj?*j d- Jl st ,*f ),', *l<l -r; .9G9;1r ! .,rL,,, co' afu-l jl .r,i 9 il S )+.f .<- '(,- ,p9) aJ>,* ;r
S by 
-(- gr,*- .uf )p r-.1L;1 rry .i- ,.:y .rrl + ;l ;r;*-tl sly s fi d-4, .<*' jl tfr.
, 
o:r5 ++ tt'! dr -5-- ;l .*sl/l jl .* *;^ . J9i ;L +^-o-o .,) .r:- .-u o:9Jl i-l:-r ;^J .q o:/1
ui 6r, GF *y* J-x. 9 &-rt) dr4j ula>;! 9 -r; a.ilLt 'rl, :--j ,;-rs i";)1, .,) tt'& .9b +;r-
lrl .r:it';l;i 
.;.-t;i :r9. 9 Ju .li* .r(;; o-rfu;I": ,-r"h .l-<l o9r5 oli;-L;i + ..*,- ,$ a.;i
jl 
.-,-" 
.$ riL;l !,9-) + o-r,:; .,#; 5l Jl-- o,t!r 9r t" .(" i o-r,; .loJi] (rl * .!t,g .ril \ G iry
.s,yatf,:" utr- a..pf f ,!1 6>i )p9,,i; rl f . x g\' x r-slb.r,"s U,d9- +y"s )1 d,# 4*t,
i- 
.t-ll
+ .r"; lr+ ;lp otgr 9 o-r^; 
-<jL;1,91 -(- ,.gl ai9 ;)Gl --b, ! , ou o:9J1 allt" ,:r9. .K- ,a;-o"o Yll -r-
tao?a^.A.jl, i,nL.r) 
-*"-,r,:t'.ljl; "L(;-L;1 { I d*"t l1 o:9-1 j;t 9-:..rs:li ,Ll;l 1l S,il> ;F*
,l-r- 9 ou e,,E .rj ;L-9;>- .-l; ei-&i ,-E9L* a'-tji A q .i-;! o)1., J5 d.?- 'or; )\ i* a;9o at or91
s,-l,b .(l 1l o:9, ;L-,o-* .rjr- ls ;i ;1 tl-r* + 6r.,-; .rl, ,l-<l ,o)9) Jr-;l, L .u o:lr 9; 9 --"; 6)9)
jl 
.* .rjr- lr+ -" jl Qf,5 b rj-ii o.:l: )," f lg -1 ;: 6J! .rt i.5 .rr- .ri-u o:l:;9,-c -o-Li. .5lo ";lsl I
.s el+l b r.5 
"rrl-; ,o"illil_F ,-Ff f e;51 r^.:.';;
4-t;i 6,-b ,-;t .r*;; .919i 6^.o eKo or9; )l tt). f.5 2 s sl;\L p,5 fA' .K-- .g;l:b9l ;l ,",r :!b {'itJ-
ulg: c;t';**ji ,r.:9,C3 ?b$ 9 ti Jti ox;,g,9i e+ ,yil)y1f .r,f f i.S\ p)-<.iij,PCR
,:,s)|yl.S ,ySf 9,;1'#, f ' ,Y' ,\' ,A , \ li..:9J1 69s-r.,-JI.o 4;9-'"u .-:l} ?9N 9 PC]R ri-t;i '
,Sst I r-E d,JIt e1; .:l C F-x, \' ' ) r^S :l-r- [ 39sr" .r1-. +;9- ;t ,^,>,:i cj': Ll :l .;L-;rl l,'
e:a ,c?.Fi ,-Stii ) 
"*X 
f L'i9) 
.5b a;o ::y o;f ,t.4..cb"..51o a;-oo r.: ot-; ,;s9i 6^-t LJLo d'jrj
.r*-,r )p r"<l o { d4a ':i,'1,9 Zgy, tfb rl *i' 6i.: p7; uor;l '":ll;Lj l;,ril ) S:
I 1: *.)f f *$1 .;r'r! *;lx I ti G,lp*-Ltil ?epi- lr;l '.,;;-,-; ;-l ,: :6f ac';j
,.tN Lr.) GfiJ .;f' J- ,, a.tn d e-b .,r*;i ,*;:l .5.* J- ,, .r,5 u*' :\ ',* '-r';- -(,
t
Ll ;9,;jL:-r-c \-.jl F prd:h; r: o^t-tJ ciir.ro.: rhi, u,f :L.;1rr" rl-lrsl ;^jisf t;;1,
.xS u;.* ;.*; c-ry- a iYlq.Jl" p.=, ! .r-r.srrli d-r.,: l;..r5r9Ji ;lrr" sl, .,. VLji-l
qPCR , e.-F *Srli '.<- ,.rt' _,! , TaqMan probe ,;ai;; ,,:4)f f y51 :6"r,J5 cltor
Abstract
Background: Dog and other canids as flnal hosts of Echinococcirs granulosus play an
impoltant role iu the epidenriologl,and control of c1'stic echinococcosis (CE). QLrantitative
infbrmation about rvorrl load ard data on the intensity ol- inlection in clog populations is
essential for designing and implenrentation of CE, control prograu.ls. So thr no nrolecular
rnethods have been developed for E. granulosus. This stLrdy r,lzrs conducted fbr the
developrrent anc'l er,'aluatiou a qPCR technique fbr measurillg \\rom load of F.. gt'anulostts itt
tlie final liost.
Materials and Methods: A species-specific TaqMan probe as well as specific prirrers fbr
16s mitochondrial regions \\'ere designed based on the sequences recorded in the GenBank.
Subsequeutl."- tlte studl'r.r,as conducted in trvo stages. Filst, a dog lvas experilnentally inf-ected
and its stool samples \\,ere collected in days l. 14.21" 28. 35 and '12. After stool DNA
extractiorr the santples lvere analyzed bv real-tinre qPCR assal'. ln the secotlcl stage.600 mg
stool specimens collected from an uninf-ected dog \\iere manllalll'nrixed and ltolnogetlized
rvith l. 5. 10, 20 and .10 eggs and the ertracted DNA rvere analy'zed usin{r real-tinie qPCR.
ILesults: According to the standard curl'e analysis, g3% efficiency r'r'as docutltetrted.
Quantitative PCR assal,s r-rsiug the specific probe shor.ved an increasing signal of infection
cluring the 7-lr,eek course of infection. As revealed by the qPCR resr-rlts fi'otu lveel<,5 ollward,
signals indicating the excretion of eggs in the stool began and reached t'naritnutlt cltl rveeli 7.
No qPCR signal fi'oll the santples containing 1, l0 and 20 eggs r,vas recorded. however the
sanrples containing 5 ancl 40 eggs produced signals proportional to the primary DNA.
Conclusion: The stLrdy presents a nrolecular tool to qLrantifl, the burden of E.
granr-rlosus inf'ection in dogs. fhis tool coLrld be applied fbr measurirrg the bLrrden of infectiotr
in the definitive host in sr-rrveillatrce attd control programs.
l(elu,orcls: Canine eclrirtococcosis, TaqMan probe. Quantitatil,e PCR. Diagnosis.
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